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in appendix 8. 1n drawing up the material and the test, textbooks
were examined, content subject specialists were consulted and

specified behavioural objectives were tested,

The textbooks that were consulted are: Stonier ans ;'ague (1v¥72,,

Lipsey (1972, Samuelson (1%73; and Mansfield (1977,.

The test items were scrutinised independently by three colleagues:

Dr T Watkins, professor of economicsy San José University, California;
and Messrs R Jones and B Bloch, lecturers, respectively in business
economica and economics at the University of the Witwatersrand. On
their advice, certain questions were reworded by the researcher to

avoid inaccuracies and ambiguities.

Reliability of the opre nosﬁ/teet instrument

The pre-post test is criterion referenced. It is scored objectively.
The scoring is ovjective in that the guestions have specifiable
"sorrect" answers agreed to as described above and set down in
advance of the marking of the teat. 8Since the scores attained by
individual students are criterion referenced, they are interpreted
on the basis of absolute eriteria (i,e. eithexr correct or incorrect)
and not as in norm referenced testing, relative to the performance

of all‘the atudents teated,

The test was developed from an earlier version used in a feasibility
study of the experimental design which was performed in September,

1981, at Townview High School, krugersdorp. To avoid possible
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"flooxn' and ‘ceiling' effects, gquestions were aimed at levels

& of difficulty judged predictively to lie in the mid-to-lower
ranges of the pre/post test scale. This is necessary to make
allowance for potential gains to be accommodated by the post-

test.

External validity beyond the specific course and populat ion
directly invelwved, 1s not intended in this research.
Standaxrdisat ion of the test to norms of any wider population
is therefors not necessary. It is what Ausubel and Robinson
(1969 p 579) call a 'teacher-made' test, 'designed to measure
the spesific outcomes of a particular course taught in a
particular year to a particular class'. The test is not in-
valid, however, in replicating the experiment with a different

elasa, since it is criterion and not norm referenced.

5.3 Control of the Variables

3.3.1 The preparatory learning material

In preparation for the discovery learning experience of the
gimulat ion game, the experimental and control students combine
for two expository lessons, The vbjectives of these lessons,
~whieh aim to famillarise the students with ideas they will
snoownter in the gimulation, are shown in appendix G. Tt is
therety assumed that the simulation will be meaningfully

expaxrienced,

Pkt P : i ; BT TRl TN, o Wi
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3.3.2 The simulation material and the advance organizer

3.3.2.1

Discovery learning material

The simulation game, Trebedies Island (Simile II 1977), is
modified to incorporate the organizer within the learning
material of the experimental group students. By a meaning-
ful discovery learning process, it is expected that these
studehts will assimilate and retain the organizing concepb.
It is a general concept (the differing responsiveness of
gquantities demanded to changes in price) and not simply the
term ‘elasticity' or mewmorization of its definition, that

they are expected to learn.

The control subjects participate in all the lectures and

the simulation game together with the experimental subjects,
but they do not encounter the advence organizer material in
the simulation. In order to isolate the independent variable
(i.e. the organizer, from the control subjects, students are
allocated to "{irms" so that experimental and control
stﬁdents work in different grcuﬁs. The students are advised
not to disclose the information they are given to opposing
firmg and that it is not in thelr interests as competitors
to do so. As the organizing material is not part of the
original Trebidies island simulation game; the motivation
and competitive standing of the control subjects is not
affected, The Hawthorne effect of the experiment is the

game for all the subjects.
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3.3%,2.2 The 'organizexy' material

" The organizer material is shown in appendix I. It is formed
by a configuration in which a graph and written explanations
have been added to the original material of the simulation
game. In appendix J, the specific organizing material is shown

separately from the material in which it is incorporated.

The graphs represent demand furnctions of houseowners and
businesses on an imaginary island. These two demand curves
are annotated to show in which sections their elasticities

are respectively equal to zero and by comparison greatex

than ona.

The graphs are accompanied by verbal descriptions of how
changes on the price axis relate to consequently large ox

small (or zero;} changes on the gquantity axis.

%3.%3.3%3 The Transfer netention Teat

The transfer retention test (gued vide 1.5, as defined by Ausubel and
Robingon (1769 p ©809), '"measures whether a given segment of knowledge
is sufficiently stable, clear and well-organized to serve as a basis
for new sequentially welated learning tasks and problem solving”. 1In
this experiment, sequential transfer is intended (quod vide 2.15j,

but whether or not problem solving ensues is not of consequence.
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The tranafer retention test, shown in appendix R, has two questions.
The first question is intended simply as an introductory exercise.
The second guestion actually tests for retention of the organizer con-
cept. To Pass the tust, the student is required four days after the
gimulation, to reproduce the shapes of the two curves. The student
must indicate on the graph the sections of the curves where the meas-
ure of elasticity has s zero value and where the elasticity measures

greater than one.

The Subsumptive heception Learning Material

The reception learning materizl is presented orally in two lectures on
'price elasticity o»f demand'. Ihe learning objlectives are set out in
aprendix 8. The conceptual context of these lectures is subsumptiive
to the organizing concept. 1lhe pre/post test instrument measures each
student!s gain in achievement of these objectives. All the students
participate together as & class for the subsumptive reception learning

material, as previously for ithe preparatory learning material.

fatehed Pairs Allocated ts Control and Experimental Uroups

5tudent pairs are matched Iin the first instance on their pretest

achisvement scores. Students with exceptional variables in the follow-

ing respects are sliminated from the experimental and control groups:
scores on mental alertness and abstract reasoning, ages, an odd number
of either sex, or any variable that camnnot be matched. Any students

eliminated in this way from the experimental and control groups, do

$till partisipate in the learning programme with all the other students

in the ¢lass. ione ls aware of his or her sllocation for experimental

treatment .

ey e TR e i
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Since each correct answer in the pre/post test instrument scores

4 marks, a tolerance of less than 4 (i.e. a difference of up to 3

in the matching of prescores) ig considered to be sufficiently "well
matched" on the achievement variable. The procedure for matching

on prescores commences with the two highest compatible scores,

followed by the nexit two In rank, down to the lowest two scores.

The pairs are then coded alphabetically from the highest ranking
pair down to the pair with the lowest scares. ({Appendix C)

Dividing of the matched students between control and experimental

groups does not occur before sll the pairs are allocated between

two neutral groups, temporarily designated as groups (a) and (b).
Care is taken in matching pairs that an equal number of each sex

is allatted to the two groups. Groups (a) and (b) are then balanced
as equally as posaible on the stsnins scores for mental alexiness
abstract reasoning, without upsetting the balance of the prescore
means of the two groups. Finally, the two groupé are randomly
designated, one as the control and the other as the experimental

treatment group.

Standardized tests used to obtain mental alertness and abstract
reasoning bBtanine scores are: the NIPR Mental Alertness Test of the
High Level Battery B/75, fourth edition, September, 1372; and

Raven's Matrices Test of Abstract Reasoning.
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3.4 Treatment of the Research Data

For research in whioch it is uncertain as to how the basic variable

is distributed, distribution-free or non-parametric teasts have been

devised. A more elaborate variation of the sign test, the Wilcoxon

matched-pairs signed-rank test, is suited 10 a research design such

as this provided that the pairs are well matched. Alternatively, a

rank sum test, the Mann-Whitney U-test could be used. Writers con-

sulted on the use of these tests are Downie and Heath (1y65 pp 235~
244 ), Robson {1973 pp 106-114;, Runyon and Eaber (1480 pp 333-341),

Mulder (1v¥s2 pp 153-153) and Langley (190= pp 179-182).

Non-parametric tests such as these, including the median test and

the chi squared test, make no assumptions about the distribution of

the basic variable and they do not utilize distribution parameters.
They are based on observed frequencies and not on sample estimates
of population parameters. A chi squared test can also be applied,
whatever tha distribution of the basic variable, without meking any
pre-empting assumptions about the type of frequency distribution

{normal, Poisson, etc.) to which the basic variable actually belongs.

%3,4.1 Summary of the research design

To recapitulate the research deasign makes use of two matched
groups of equal numbers of subjects. These two groups to-

gethexr constitute the whole population of the experiment.
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The groups are matched in pairs randomly allocated to control and
experimental groups on the basis of independent scores of each sub-
Jeet in an achievement pretest of the dependent variable. The
dependent variable is the learning and retention of certain recep-
tion material and is megasured by ihe posttest. Improvement, or the
gain in learninig and retention, is measured by the differences
between the post and pretest scores for each of the subjects. Im-
provement, ascribed to the independent experimental variable, is
tested by comparing the gains of the experimental group with those
of the control group. The null hypothesis is that there are no
significant differences between the gains in the scores of the

experimental group and the control yroup.

A parametric test, the t-test can be used to determine whether the
mean of the differences between pairs of observations is significan-
tly different from zero, that is provided it is known that the
difﬁerencéa are normally distributed. Where a normal distribution
is not certain, as in this research design, the sixn test offers a

possible alternative treatment for the data.

The siwm teat for non-parametric data

Runyon and Eaber (19680 pp 338, say that 'the assumptions underlying

the use of the sign test are that the pairs of measurements must be

independent. of each other and that these measurements must represent,

at least, ordinal gcaling'.
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The sign test however has the limitation that it simply uses inform~
ation as to the direction of the differences between pairs, It
eliminates any quantitative information as to the size of the -

differences. In this research it is possible to rank the differences

of size in gains ordinally and to observe the direction of their

signs.

The Wilcoxon matched~pairs gign~rank test

This Wilcoxon test is more powerful than the sign test because it

utilizes the quantitative information inherent in the ranking of the

differences, as well as the positlive or negative direction of the

pairs' differences.

The test is demonstrated in Table I, using nypothetical data.

SALID ON PRETIUT CCOHES RANK CF RAVED
ATCHED  (POOTTASY ifuwou FREP=JT)  DIFFRKNICE  DIFFERELCE  WITH
PaiR Bl Pt Lt al, SO RIL (e - ¢, SHALLER

PERCITadds  PRRULITadiu 3Tk

cALlis e SAm.o ¢ (+) {-)

A B -~ 70 = 15 89 - 0 = 9 + 6 1745
g 80~59u1174~69n5 Vo 17,5
o} 76 - 65 = 11 68 - 60 =« 8 w2 13,5
D 72 -~ 62 = 10 % =~ 62 = 6 + 4 16
% T4 - 61 = 10 65 = 56 = 7 + 2 13,5
¥ AT = B& = 9 66 - 57 = 11 -2 945
3 64 - 55 = 9 64 ~ 56 = K + 1 2,5
o 2 ~ 5% = 9 B0 ~ B4 = 6 + 3 15,5
I 59 - 51 = 8 55 - 50 = 5 + 3 13,5
J 56 -~ 4F = B 5% - 47 = B + 2 9,5
e 54 - 47 = 7 55 - 47 = A -1 3,5
L 53 « 47 = 650 ~ 45 = & 41 3,5
M 50 ~ 44 = 5 46 ~ 42 = 4 + 2 %95
N 41 -~ 3¢ = 5 d4 ~ 40 = 4 + 1 3,5
0 39 « 35 =« 4 3E - 25 = 3 + 1 35
P 36 - 33 = 3 36 - 34 = 2 + 1 35
Q 34 =~ 31 = 334~ 30 = 4 -1 3,5
R 32 ~ 29 = 331 - 30 = 1 + 2 95
3 28 ~ 26 m 2 PH - 26 = 2 0)
N o= 18 T = 16,5

TABLE I: Wilocoxon Matched-pPairs Signed-kanks Test,
illustrated using hypothetical test scores.

= e = i R/ e .l .
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On the null hypothesis that the independent variable will cause no
significant improvement to the dependent variable; as revealed by
comparison of differences in gains between the exXperimental (e, and
control (¢) groups; it is to be expected that the number of matched
pairs in which e» ¢ is about the same as the number of pairs for
which e<c¢. 1f the differences in gains for cach pair are listed,
a series of numbers is obtained some of whiech have a posgitive sign
and some of which are negative, with the occasional tied value of
nought. Tied differences are rejected from the number of matched

pairs N.

The null hypothesis Ho implies that a sigrn is equally likely to be
positive or negative, hence the frequency of signs is expected to be
half positive and half negat.ve. In a two category population, P is
defined as the proportidn of cases in one class and the proportion
of the other class a8 & = 1 - P. 8o, agssuming Ho’ the probability
of any difference being positive is equal to the probability that it

will be negative. Hence P = § = #.

The Wilcoxon test accommodates the size of the differences as well
as their signs, by allocating rank orders. Applying the two-tailed
tesi, using a table of eritical values of T in the Wilcoxon test for
paired data, when N = 18, the critical values are maxima of 40 at

a 0,05 level of confiderce and 27 at a 0,01 level. The calculated
value T = 16,5 in the example shown in Table I, is less thaﬁ both
of these c¢ritical valuss. The null hypothesis would therefore be

rejected at a uv,01 level of confidence,

S i ? 2 . . < — . st St
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In the last two columns of Table ., the ranks have been summed

according to the sign of the observed differences. The smaller,

in this case BR(-), is taken as the Wilcoxon T statistic.

"f:' If as expected in the null hypothesis there were no differences
5{73 between the two groups, T would ¢qual T, the mean sum of the

ranks. The formula for obtaining T is:

NN + 1)
4

1)

In this axample: T e J8(18 & 1)

R r T

= 85,5 (T = 16,5)

If the obtained value T differs significantly from T the null
hypothesis can be rejected. For smaller sums of ranks, that is

for values of N between 7 and 2%, as iz the case in this research,
the significance of T may be tested without using the above formula,

but by direet reference to a Table of Critical Values of T.

3.4.4 Mann-Whituney U test

Uhe Wilcoxon matched-pairs signed-rank teat agsumes that the
groups are well matched. bhould the matching be suspect, the

Mann-Whitney U test, also known as the rank sum test, should be

uged.
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Like the Wilcoxon test, the Mann-Whitney test i1s a non-parametric
counterpart of the t-test. It is appropriate for designs with

independent subjects. The assumed datd in Table I, is used in

Table LI below, 1o demonstirate the lLann-Whitney test. For small
sample cases ~ and the samples need not necessurily be of equal
size - with not more than 20 2bservations in either set of score:,

the procedure is as follows:

Rank the duta {taking both groups together,;, as in Table 1I.

REPAR DL TAL COLPROL
SAIN RANK JALN  RaliX COUPUTAT TOK

2 3 1 1

: 2 N

; gt& 2 2 ; w a A-'t“ (Ai,‘ + 1:‘

3 6; i 6’3 U= iy 1‘2 + “"“"‘““"‘"""’2“" -~ - R

4 10, 4 18,

g 14, 4 10,

6 19 4 10%

5 19 5 14y U= 361+ 220 L gony

7 22, 5 14y

g 26 5 (5

-8 26 6 19 _

T 6 19 U = 361 + 190 - 428~

9 30z & 19,

9 30~ 1 22.

10 35 g 26 |

10 33, g 26 U= 122

11 36 g8 26

11 36 9 302

15 38 no 36 NNy + 1)
M ¥ L I b  ————————————r -

TR, = 428> ZR, = 312% U = NE, A 5 R,

Nyo= 19 Hy = 19 U e 238%

Table II: Racking »f gains nn pretest score to calculate the
harr~ihitrey U,

The formula U = N1N1 « U' is used to check the above calculatlions,
The null hypathesis is rejected at a critical value of ¢,10 on a
two tailed test. The hypothesis could in this zase be accephed

at a 70 percent level of zertainty,; on the lann-Whitney test.
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3.4.5% Heasons for selecting Wilcoxon's test

The Wilcoxon matched-pairs sign~rank test is more powerful than
the Mann-Whitney U-test. The greater sensitivity of Wilcoxon's
test is due to its taking into account not only the direction of

differences between the two sets of paired achievement score

- gains, but also the gizes of the differences between the gains
of these pairs. The experimental design enables this feature of
the test to be utilized as subject variables are measured indep-

endently. According to the null hypothesis there should be no

significant difference hetween ihe two sets of scores. Any

chance differences would accordingly be expected to onceur in

about equal numbers of plus and minus differences.

The purpose of Wilcoxon's signed ranks test is %o compare two

random gamplea of measurements which are matched. The matching,

as in this research, may bte achieved, as Langley (1968 p 179)
says, by careful pairing of members of two sample groups. The
pairs are closely matched on achievement prescores. The test

used to effect the matching on prescores is the same as is used

for the (dependent variable) postscores. If the null hypothesis
were true, close correlation could be expected between the

matching variable (prescore) and‘the dependent variable (post-

gcore;.

3.4.6 Test for significance of the transfer retention test resulis

A contingency test devised by Fisher (Langley 1968 pp 232-311) is

used to test the significance of the transfer retention test (TRT)
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pesults. This is to ensure, with the aid of the control group TRT ’
results, that the association between the experimental variable and

the experimental TRT resulbs i8 not possibly due ent irely to chance.

This best of Fisher's (op cit p 292) is based on his discovery thet
the exact probabllity of getting any part icular values of a, by ¢, and
d by chance, In & cont ingency table such as that shown below, is given

by the hypergeometric formudla:

1xon,l % ng! !
n,l X Nyl X Bgi X ny

, D o= : - ! means "factorial"
' Nl xal x bl oxeloxdl eg. 6! = bxSudx3xexi
= 720

SISUEE S CONT INGENCY T43LE:
1 bxn,' n,tna.wb n2=c+cl

c d w of o+ C n4 = b+ d

1‘12 n5

Ca N N o= n, +0, = ng + ny
3 tay
N = a+b+c+d
Pizure 8. ‘{;%ﬂ
: 1,4 gohedule of the Research end Learning Programme ?‘

The ssquance of the resagrch procadure (figure 5, section %.1) with _
e concomitant learning programms was scheduled from April 19th, to ff,; o
May “24th, 1983, A schedule of the events {ntarvening between the

preteoh and the posttest 1a shown in appendix F.

ki 7 Al L sk b e




™y TE
<=

o LSRR

o

L :
RN

4 THE RESUITS OF THE RESEARCH

4.1

Sl sl rbasinn o bt i i &

The Allocation of Matched Pairs

The achievement pretest scores are shown with those for mental

alertness and abstract reasoning, in appendix B. 7o maintain

confidence of the students, their names were numbered from 1 to

38 and only the numbars are showmn.

In the achievement pretest the highest and lowest scores wers
respectively 64 and 14, out of a total of 112. 'Ceiling' and
'floor' effects were thus avoided. Three students (one male and
two females, number..; , 1 and 1%° who could not be meiched due
to extreme variable.. of mental alertness, abstract reasoning or
age, were eliminated. 'There remained 18 female and 17 male
subjects. These remaining 35 students, except for one od ., and
therefore exiranumerary male (numbered 28;, were matched care-
fully in pairs. The matching procedure that was followed is aet

out in section 3.3.5 of this report.

The tso groups (a and b in appendix C) were randomly allocaisd
respectively as the control and the experimental group. The
extranumerary male student (numbered 28), although unmatched,
was allocated to a 'firm' and participated in the simulation,
but was not included statistically in the experimental data.
The three eliminated students (19, 1 and 9) alaokpartiaipamed
in the simulation, playing the roles of: investors' represen~
tatat ive, homeowners' representative and businesses' represen-
tative, respectively. (The representatives' seript is shown

in appendix M)
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The Transfer Retention Test (TRT) Results

The results of the transfer retention test appear in appendix E.

*

After the first performance of the simulation, all with the exception
of one control subject (number 15), failed (f) the TRT. After the
second ensounter with the simulation, subject number 15 failed the TRT

in common with the majority of the control subjects,

After the second performance of the simulation, fourteen of the seven-

teen experimental sub,ects; and cne of the seventeen control subjects

passed (p) the TRT. (Numbcr 26 as a supernumerary male wws excluded
from the control group statistics) Included in the seventeen experim-
ental group passes was subject 17, who falled the TRT, but with coach-~
ing subsequently demonstrated that she had acquired the organizing
concept. The experimental group subjects (38, 2 and 37) who failed to
acquire the orzanizing concept after coaching, were eliminated with
their control group pair mates (6, 3 and 34) respectively in pairs L,

P and &. The experimental subjects' results were eliminated from the
reception learning phase because their failure of the TRT indicated
that subsequent learning could, as for their contrsol group pair mates,
not be consequent upon a imowledge of the advance organizer concept.
The Wilcoxon matched-pairs signed-ranx test (quod vide 3.4.3 and 3.4.5)
requires euual numbers of well-matched, randomly allocated, pair mates
in each of the conirol group and %he experimental group. Hence, con-
trol group pair mates' results also had to be eliminated from the
statistics used 1o test the null hypothesis. The students who passed
the TRT were deemed 1o have atiained a sufficiently stable, cleaxr and
well organized knowledge of the concept and could therefore be included

experimentally in the subsequent stage of receptive learming by sub-

sumption ~ the deperdent variable as measured by *he post-test.

Fisher's Test (Langley 1968 pp 292-311) indicates that there was a
significant difference between the TRT scores of the experirental and
control groups, after the second performance >f the simulation. Sub-
ject 17 was for this purpose treated as a failure. There is a probab-
ility of not more than 1 percent of this result cccurring by chance.

e et b b 4 i it o e o
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The test of the statistical significance o the THT was calculated as
follows:

The frequencies of passes in the second of the TRTs, as shown in appen-
dix E, are substituted for the values a, b, ¢, 2nd d in Fisher's con~

tingency table (gquod vide %.4.6).

o
-3
~

43

Pt

a) 13 {d) 1 ,
() 17 (&) 1T | (ny) 34
(ny) 3 (o) 18 | ¥= 48

TABLE III Contingency table of the seconl TRT scores.

Thirteen (a) of the seventeen {c) experimental subjects passed the

TRP. One (b} of the seventeen (4, control sub;ects passed the TRT.

Fisher's test suggests that the association tetween the experirmental
variable (the organizer material) and the THT scores, is significant

\i.e. not entirely due to chance).

Fisher's criticul value of d for the observed data is 16 at the 1 per-
cent level of confidence. 3Since the obaserved value of d = 17; and

17 > 16, the probability of the obsgerved values occuwrring by chance
(if there were no aignificant difference or asscciation) is 1 percent
or less. This resuli suggests that the 'discovery learning material
of the simulation zame was effective for the experimental group sub-
jects (with some exceptions) in their learning of the organizing

concept.
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4.3 The Test of the Hypothesis

The posi-test scores and concomitant gains on the prescores are shown

in appendix E. Applying the iilcoxon Matched~Pairs 3igned-ianks Test

to these data gives the following results:

MATCHED  EXPERIMENTAL CONIROL DIFFERENCE RANK OF THE
PAIRS*  GROUP GAINS  GROUP GAINS DIFFERENCES
e c g - G + -
A 34 13 21 T
B 8 - 2 10 3
C 4 28 w24 8
D 42 42 (0)
‘B 37 - 1 38 12
4 F 1 - 8 9 2
H -6 -11 5 1
X - 2 12 -14 4
J 28 59 =31 2
K 36 9 25 9
M 8 41 -33 10
N 27 - 8 35 11
0 42 25 17 5%
Q 33 22 17 o5
N =13 T = 24
TABLE IV Wilcoxon Matched-Pairs Signed-Ranks Test of

research data scheduled in appendix E.
# Paira U, L and P were rejected by the Tranafer Heteation Test,

The statistic T = 24 iz the sum of the ranks of differences with the

smaller sum, HReading from a table of critical values of T, with a
sample size of 13 (i.e. N) it will be seen that a T of 21 or less is
“required for significance at the 0.05 level (two-tailed test) when

N = 13. Since the »btained T was 24, the null hypothesis can not be

rejected at this level of confidence. The hyvothesis may therefore

not be accepted on the basis of these data. It is clear though that

there was leurning. Of the 286 subjects, 21 showed gains. Large guins
(i.e. »10) were were 8 in the experimental group and 8 in the control

group. More than half of all the sublects learned quite well, there-

’ fore differences due to the advance organizer were relatively small.

e
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5 SUMMARY, CONCLUSIONS AKD JECOMMENDAT IO4S

5.1

Summary of the research

The aim of the experiment was %o ascertain whether a learning
programme that is organized to accord with Ausubel's theory of
subsumpt ive reception learning would bve more effective than if

it were presented without the advance organizer.

A supplementary question was whether the 'organizing concept’
could be learned successfully by usitg the guided discovery
methods of a simulation game. A transfer retention test (TkT)
was used to indicate successful leérning of the organizer con=-
cept; that is, the independent variable. A contingency test
of Fisher's (appendix ¥, was used to test for statistical sig-

nificance of the Tl results.

Linking the two problems - meaningful discovery learning of
the organizer and meaningful recevtion learning of the material
subsumpt ive to the organizer -~ there are assumptions about

processes of seguential transfer in the acquisition and cog-

nitive structure of retentive learning. Ausubel's theoxy pos-
tulaﬁes that subsumptive structuring of the expository lesrning
material by the teacher, enables students to learn meaningfully
and not by rote or "representationally", as can 80 easily

happen in classrooms.
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The hypothesig, again, is that participation by students in a sim-
ulation game is effective in ¢ausing improved achievement scores in
a test of retention of reception learning material, where the rscep-
tion learning is preceded by the enactive use of organized learning
material in the simulation which cognitively subsumes the concepts

in the reception lemrning material.

From a population of 38 students ~ the 1983 Business Fconomics
(Education) I class for the Higher Diplome in Education at the
University of the Witwatersrand - a sample of 34 subjects was
matched in pairs on achievement scores of the pretest,

mental alexrtness, abatract reasoning, sex and age.

The research design is an experimentsl pre/posi test contxol group

design with a single experimental variable. Two matched groups of
equal numbers of subjects were used. The research paradigm is
represented in figure 7 in section 3.1 above. The pretest is rep-

resented by O R represents the random allocation of matched pair

4"
mates into either of the control or the experimental groups, The
independent variable X ~ that is, the organizer material - was
presented to the experimental group only. The TRT, 02 and 03, was
used 1o ensure mastery of the organizer before presenting the sub-
sequent reception learning material. Gains in retention were
measured for comparison, by the respectivé increased in postscores:
04 (experimental) and 05 (control), as against the prescores 04,
The Wilcoxon matched-pairs signed-rank test was used to test the

significance of the hypothesized relationship of X the organizer,

to Y the dependent variable (retention of subsumptive material).
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5.2 Research Conclusions

The test of the hypothesis was inconclusive. The null hypothesis
was not rejected within the 0.05 level (on a two tailed test) by the

¥Wileoxon matched-pairs signed-rank test.

The supplementary question as to whether the organizer could be
learned successfully by means of the simulation game was more
clearly resolved. Fisher's contingency test indicated that the
probability of the observed results of the THT occurring by chance
(if there were no significant difference or association, to be 1 per

cent or less. It is therefore highly probable that the experimental

subjects attained or reinforeced a knowledge of the organizer concept

as a result of their participation in the simulation game,

Whether the organizer concept (learned by guided discovery) is in
effect an advance oxrganizer was the question on whieh the hypothesis
was formulated. From the test of the hypothesis, if confirmed, it may
be deduced ex post facto, that the TRT did indeed test for sequential
transfer of retentive learning and that it was not simply a test of
retention. Buﬁ, gince the empirical data were not adequate for the
acceptance of the hypothesis, any ¢laim to predictive validity for
the TRT and also the sequential transfer potential of the ovganizer
material, remain in doubt. The possibility of these results being
due to chance fluctuations in controlled variables, or due to the

intrusion of uncopntrolled variables can not be ruled out.
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5.3 Recomendations

5.3.1

Action research

A distinetion is drawn by Cohen and Manion (1980 pp 174-178)
between action research and applied research. The research
here reported has more in common with what they define as
action research, than with applied research. While both
kinds of research utilize the scientific method, applied
research, Cohen and Manion (jbid; say: 'does not claim to
contribute directly to the solution of problems', as action
research does. In actlon research: 'the emphasis is not so
much on obtaining generalisable scientif'ic knowledge as on
precise knowledge for a particular situation and purpcse'.
Also, in common with action research, the programme treated

in this research report is self-evaluative ~ +the ultimate

objective of the teacher-researcher is to improve practice
from within the ongoing situation., .n this case: in a
particular classroom situation and for the purpose of more

effective reception learning of certain economic concepts.

Cohen and Manion (ibid) include among the purposes of action
regearch in the classroom gituation, that: 'it is a means of
remedying problems diagnosed in specific situations, or of
improving in some way a given set of circumstances'; and that
tit is a means of injecting additional or innovatory approach-
es to teaching and learning into an ongoing system which

normally ilnhibits innovation and change'.
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Although action reseamch may be done by a team of researchers, it is
algso possible where 'there is a single teacher operating on his own

with his class'.

The research in this report conforms with action research to the
extent that the researcher alone is also the teacher of the learning
programme. The research is conceirzed with a particular situation
and does not claim general validity. The scientific method, though,
remains in force. Experimentally controlled variables are iden-
tified; intermal validity is striven for; and the hypothesis is

tested experimentally.

A3 with action research, this enquiry into meaningful reception
learning does not end with the testing of theories. It focuses
on specific problems in a specific situation with the purpose of

improving a learning programme.

The test of the hypotheais in this case was inconclusive. §o, while
this research does not support Aiugubel's theories, it does not reject
them eithexr, Short of rejecting Ausubel's assumptions - together
with a sizeable bndy of learning theory with which they are logically
consiatent ~ two courses of action are posgsible: firstly, revision of
the learning programme to avoid any deviation from the theorstical
assumpt ionsg that may have occurred; and secondly, to congider the
reformulat ion of hypotheses for the teating, empirically, of the

assunpt ions.
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5.3.2 Analysis and improvement of the subsumptive reception learning

material

L
There is evidence in the research data that the organizer concept
was (within the specifications of tha transfer retention test;,

learned retentively.

The sequential transfer from the organizer conccpt to the reception
learning material which was exposited orally after the simulation
game, is in doubt. This raises the question as to whether the

conceptual structuring of the reception learming material was indeed

Subsumptive to the organizer concept.

This sequential organization, Ausubel and Robinson (13déy p 171, say:
‘involves considerations of lagical iask analysis, progressive
diff'erentiation, developmental level of cognitive furctioning,

inteprat ive reconciliation, and learning hierarchiea'.
Exposition of the reception learning material in written form, as
well a8 orally, could possibly, also increase the effectiveness of

sequential tranafer.

5.%5.3 Hestatement of hypatheaes

The single hyrothesis of this resesrch; linking reception learning,

through the organizer, to a discovery learning proceas: could be

split into two hypotheses. With a less elaborate sequence of lear-

ning experiences, there could possiblv be better control over the
variables.
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That the advance organizer material can effectively form part of a
similation, for meaningful discovery learning, is the gist of one
hypothesis. The sequential transfer potential of the advance
organizer and the structuring of the subsumptive raception learning

material, is the basis of another hypothesis.

Ausubel and Robinson (1909 pp 486, point out that just as verbal
reception learning can be meaningful and is not necessarily “empty
verbalism'; so discovery learning may not always be meaningful, but
could be incorporated arbitrarily amna .coo-meaningfully into cognitive
structure. Combining the two ilssues inta one hypothesis does not
therefore guarantee meaningful learning of the organizer concept.
Part of the validity of the tranafer retention test is its capa vy

to test for meaningiul leaxrning of the organizer.

An illuminative evamluatlion

dnanticipated and possibly uncontrolled variables of which the
researcher is not aware mey affect the dependent variable. An
11luminat ive evaluation of the learning milieu could possibly

reveal such influences.
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6 BVALUAT 108

6.1 Belection of an Evaluation Strategy

From recent trends in curriculwa evaluation, Lawton (1380 p 111)
identifies six ovarlapping modes:

i The classical research model, also called the agricultural-
boteany paradigm.

The research and development = or industrial factory -
model.

“  ‘The illuminaiive model ~ anthropological and responsive.

The briefing {or decision-makers, or political, model.

A~

% “he teacher as resesrcher, or professionzl model.

The case-study, or eclectic portrayal method.

TR e S e SO PRI T Y Y.

The strategy chosen for the evaluation of the learning prograrume

that was researched, is that of illumination. The reason is

that it is likely to complement the research Jindings best by
virtue of its capacity to reveal issues that are not prescribed
or anticipeted in the research design. flluminative evaluation
ray also facilitate in an ongolng way, the professional orx

‘tsacher as researchsr’ approach (recommended above 5.3.1); by

the in-depth infermation on the learning situation that it

provides for the action researcher.

e,

Phe 'research and development' and the 'briefing for decision
makers' models of evaluation are both conaidered to be inapprop-

riste for ths purposes of this inquiry., Considering first the
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R and D (wesearch and development) model, it has been anticip-
ated in ite research functlions by the classical experimental
design that was used to research the learning programme. The

developmental purposes of the modsl are inappropriste for the

gituation-specific intentions of the teacher as researchern.

The logical extension of the R and D model iy its R, D and D

form for general curriculum dissemination. In this research,
the teacher-researcher, personally, tskes professionsl respon-
8ibility for classroom practice and is not, as in the R, D and
‘ D mo¢gl, merely a receiver of materials produced by outside
experts, The 'briefing for decision mskers' model is alsoc
inappropriate, since, in this case, the feacher~researcher is

the decision maker.

The illuminative model of evaluvation seeks to interpret the

learning milieu by means of responsive techniques. In its

e
o

approach to xrevealing information it ia not pre-ordinate as i
does not depend entirely on the deductive technigques of the
scientific method. Its techniques are allied more closely to
those of anthropological investigations. While the aim of the
briefing for decision makers model is to make recommendstions,
the illuminative model, on the contrary, is deliberately not

prescriptive. Parlett (1370) says of the illuminative appmoach;

" invest igators should not make decisions; but instead should

help policy~makers to do so, by throwing light on the implic-

stions of different policies, by challenging sterso-lyped

e
S e
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thinking and by communicating their specialised knowledge and insight"
Congidered. together, the use of the experimental research design and
an illuminative evaluation, the study is undeniably eclectic. There

has been no deliberate intention however, of producing a case study.

6.2 The Evaluation Procedure

The illuminative evaluator, although not a maker of decisions, Parlett
{1975) says: should not pursue the study from an 'outside’ position.,
In this partinular study the wititer has the roles of teacher, resear-

cher and evaluator bestowed single handed upon him,

Dachs (132 p 37, sums up five separate but associated stages that
Parlett (1774 pp 13-18) deems necessary in illuminative evaluation.
The first, Dachs says is that 'a general strategy must be
gestablished to clarify the type of study and report required'.
8ection 6.1 above largely fulfils this purpose. It remains to be
stated in this context that the brief of this report is a submission
40 the Faculty of Education of the University of the VWitwatersrand,
in part requirement, for the degrse of Master of BEducation. In the
role of evaluator, the writer is conscious of the need for illumin-

ation and that to this end there should be no prescription of

variables but rather a respensive awareness from within the learning

milieu., It is accepted as a limitation of this method that the

quelity of the study will be affected by the presence and demeanour

of the evaluator. The combination of roles of the evaluator and the
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the time constraints of the M Ed course are also important factors
which have a bearing on the gquality of the evaluation.

In the second stage, Dachs (ibid, says: 'the evaluator undertakes the
laborious task of familiarising himself with the day-to-day realities
of the curriculum and becoming xnowledgeable about the total scheme'.
As teacher-researcher, the evalvator already has an intimate, if
idiosyncratic, knowledge of the learning situation. In this study,
the evaluator's knowledge is widened nd made more objective by
gathering information from student assesaments (appendices A and R)j
psychoretric tests of mental alertness and abstract reasoning; research
results (section 4 and appendices E and F); and an initial question-

naire (appendix Qj.

By stage three, particular issues can be identified for more intensive
enquiry. The first questionnaire (appendix 3, was presented a second
time to record changes in the students' opinions. A further question-
naire (appendix T) focusing on issues revealed earlier, was returned
by the students, Further information was obtained from the students
in & tape recorded classroom discussion at the end of the learning

programme (appendix U).

Cohen and Manion (1580 p 206) say that: 'triangular technigues in the

social sciences attempt to map out, or explain more fully, the rich-
ness and complexity of human behaviour by studying it from more than
one standpoint and, in so doing, by making use of soth quantitative
~pd qualitative data'. In the process of focusing on particulaxr

issues, triangulation is used ~ analogous to the trigonometrical

technigues used in navigation whexeby an objective is pinpointed by

.
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taking bearings on more than one landmark or astronomical sighting.

Regarding Parlett's last two stages Iin the evaluation, Dachs (1982

p 571) seys:

"In stage four, the organising and ordering af descriptions, inter-

pretat ions and explanations is undexrtaken. The prime purpose during
this stage is to highlight the areas of major concern as revealed by
the participants. In the final stage, the writtén report is produced
reflecting not only the sensitivity of the evaluator to the needs of
his audience bubl also his ability to provide an overview in which his

personal views are neither concealed nor evangelised'.

The Evaluat lon Rerort

6.3.1 Introduction

An awareneas of two agpects of the curriculum should help the
reader to integrate within the main structure of the learning
programme, sore of the f{iner details that will follow. It is
assumed that the reader is already aware that the learning
programme was designed for experimental research to test an
hypothesis. These conditions for scientific control were a
major influence on the learning milieu. The two other major
background features now to be considered are firstly, the
ethnic and cultural characteristics of the students and the
evaluator who was also the teacher- researcher. secondly, the

scheduling of the learning programme.




6.3.1.1

101

Cultural backeground

Each student was asked to disclose confidentially, for the exper-
iment, his or her date of birth and to note down whether male or
female. Data were not asked for on cultural variables such as:

place of birth, home language, religion, schools attended, place

of residence or government race classification. It was assumed
for research control purposes that prescores on the test of
achievement (appendix A), which had relevance to economic con~
cepts in the cognitive domain, would adequately control outcomes
of these cultural variables in so far as they were likely to
affect the experiment. The teacher-resegrcher was reluctant to

proba, needlessly, politically sensitive issues which could pos-

sibly cloud the research quest ions; and did not wish to invadethe

individual's privacy.

In reflecting, for evaluative purprses, upon the learning miliewv,
considerations of the affective domain - especially with regard
to motivation and interpersonal relations and group dynamics =
were as prominsnt as the cognitive conasiderations of gains in
reception learning of economic concepts - the latter being the

point of the research.

Lacking & more detailed record of the cultural characteristics of

each student, the writer's general impressions must suffice to

inform the reader. Thegse will of cour = be coloured by his own

e i e

male, South African, protestant, anglo-saxon social position and

be tempered by his status as a member of the academic staff af

O N
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the University of the Witwatersrand, Johannesburg. These are hope-
fully disciplined in knowledge of values emanating from the Faculty of
Bdweation of the same University.

Apart from the use of psuedonyms in the discussion as recordeé in ap-~
pendix U, it was decided - for reasons of clews and Bombay ducks - nuot
to identify students by thelr own or any other names. In the i .#:t
instance, to maintain confidentiality and in the second, because
psusdonyms, in the circumstances, could mislead rather than give clues
to the personalities of the students. The majority of the students
have Asian names and the evaluator does not have the nous to make
gubtle distinctions in substituting for names that may have eithery
Hindu oxr Moslem connotations. Furthermore; some of the Asian students
lhave Christian backgrounds. Home languages could be any of Gujerati,
Urdw, Hindi, Tamil, Telegu or Znglish. The proficiency of Asian
stiudents to express themselves in Bnglish; as for the other sﬁudents,
ranged from very good to very poor. Some of the Asian students weve
however, clearly struggling in a language in which they wers not
entirely comfortable:. See appendix U, for example lines 85 to 103.
Religion did have some bearing on the learning milieu, as some of the
Moslem men students, appropriately attired, left promptly at 12:30 p.m.
foxr prayers while other students remained during the_mid—day break to

complete their work in theiy first attempt at the simulation game.

The minority of the students, whum I shall designate as Buropéan {in-
cluding those classified %W the govermment as 'coloured') for reasons
of culture rather than race or nationality, comprised further minority
characteristics: white, coloured, protestant, catholie, native sSouth
Mrican, immigrant; Jewish, Portuguese and Italian. Theze were no black

Africans, A ¢oloured student disclosed that his home language was
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number that identifies them: A if

ent age in years,

6.3.1.2 The learning programme and student

English although Afrikaans was spoken at the school he attended.
is pertinent to note that the class was a fairly harmonious meeting of

o rich diversity of cultural influences.

an effort to convey to the reader something of the personality of

each student referred to, the following codes

ed above); ¥ oxr M according to sex; and

for example 23EM20 o 11AF18.

103

Tt

will be added to the

Asian, or 1 if European (as defin-

the final two digits repres-

abgences

The schedule of the experiment and
appendix F. Absences by students %

V. A register was not taken on Apr

the learning programme is shown in

hat were noted are shown in appendix

i1 21 & 26, nor on.May 13 & June 3.

6.%,2 Salient issues revealed in the learning milieu

sn abundance »f {nformat ion about the learning milieu came out of:
the rousearch data; gtudents' responses to questionnaires and interviews;

and also from records of events in the learning programme. ™ was not

possible to follow up all the avenues of enquiry that were revealed

during the course of the evaluaticn. Due to constraints, mainly of

time, only three issues were focused on: firstly, the organisation of

the simulation as the students perceived it: secondly, the 'organizer’

effect against widex quest ions of transfer from the discovexry learning

experience to the reception learning of the expository lectures; and.

thirdly, the question of how well students attended to the learning

programme
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6.%3.3 Qrganization of the simulation game

&GO R it e v e ki

Firms were simulated which would tender bids for the contract to
supply ithe natural monopoly telephone service. Students responaed
differently to questions as to how long it took to organize the claas
inte firms and as to how well they were nrganized as working groups.
Most said too much time was spent, one said too little time and

some thouzht the time spent was about right. Nearly all the students
thought there were better ways of allocating students to firms and of
introducing the learning naterial. In explaining why they thought as
they did, they revealed certain other issues related to the way the
simulation game was planned, organized and managed. These issues
concerned choice of partners to work with; perception of the gbjec-
tives of the discovery learning stage; collusion among competitors;
and resctions to poor attendance of fellow students which affected

the learning situat ion.

Some responses by students who conaidered *hat 100 much time was
spent ¢ 1AR36 said that 'more co-operation should come from
us as students, when something has to Be done' .  34M20 also thought:
‘we, the students, should have been more co-operat ive, Plenty of
time was wasted on talking and idealness!’ (gig): It was suggested
by 184M24 that the preliminaries could have been completed more
quickly: 'By more coorzeration {sic) from a few students'. The
response of 13AM18 was: 'I think most of us were organised apart from
few people that acted foolishly which was time consuming' . Delays
were also attributed to absences and late arrival of students, as

summed up by 14AF20: ' I think that if all the students in the class
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had attended regularly and had come early for the simulation game, we

would not have wasted so much time getting vurselves organised'; and
31AF18 said: 'Students were either late or absent, with the result

. they had to be informed thus causing delay for others',

Although students blamed classmates, the ensuring of experimental con-
trols was algo a factor contributing to time consuming preparations.
The evaluator, in the capacity of taacher~researcﬁer was aware of rest-
lessness among students unoccupiled while the prooéss of alloéating
them to firms was in progress. Aside from the aaditidnal cost that it
would entail, the solution suggested by 34AM1Y 13 a good one: 'I
think that the circular {appendix M) which wag read out, should in-
stead be given to every group to read for themselves'. . Firms had to be

drawn from either control or experimental gr-~up subjects. The stud-
L

ents, not being aware of the experimental controls, were in some

o

instances frustrated in their choice of partners for their firms.

St g

Firm number 10 for example {(appendix D) was an unhappy remnant of two

L,

students, 30EF18 and 37AM18, who did not actually in the event work

together. Thoy could more happily have been incorporated into two

other firms with experimental subjects. ‘What should happen, suggested

29EM19 and many others, was: 'Allow the players to organise themselves

into groups, since this took the most time with our simulation game.

et s e o e e e e

-

Normally it is better to let people form their own groups. Then

G

friends in different groups are less likely to “compare notes" and

Gty

compet it lon and‘learning would be more elfective'., So, tu some extent
attempta to isolate exparimental variables from control subjecis may

have been ineffective.
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Two students, 3AM20 and B8EF19, said that the time spent on getting organ-

ized was about right. 3aM20: 'People should have been allowed to choose

who they would like to work with'; and 8EF19: 'The first time something
is done it always takes longer, as one is unsure of how to go about it.

@

One dissenting voice YEM26 resgponded that foo little time was spent on

getting oxganized. He sald: 'By a c¢lear previous explanation of broadly
what we are looking for and how to establish that', the preliminaries

could have been done more quickly.

There was considerable comment on the uge of obiectives and by whom they
should be set, for the guided discovery learning situation, but this

issue was not explored due to lack of time to do it jusiice.

The orwganizer effect and transfer of learning

Whether students were in the cuntrol or the experimental group is of

interest here. According to ithe research results, virtually all of the

experimental subjects, in advance of reception learning, acquired a knou-

ledge of the organizing concept - price elasticity of demand - if not
previousis, at school for example, then preaumably in the simulation.
The control group sub,scis not exposed to the organizer material did not
acquire this concept in advance of the expository leciures on this topic.
Responses in ihe evaluatlon, however, reveal that some of the control

students were able, retrospectively, to relate their reception learning

of the expository material to their prior experience of the simulation
lateral (quod vide

game. It appears thet vertical (quod vide 2.13) or
2.14) transfer could have ocurred between the simulation and the recep-

tion learning situation. Vertical as a result of prior learning at a

lower hierarchical level, and lateral where ftransferable skills or lmow-

ledge of real-life sltuations were involved.

e e,
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In order to distinguish experimental group subjects from those of the
control group, the letters E or C are now prefixsd to the coding used
so far: for example E3&4M20 -~ experimental student number %8 Asian

male aged 20 years.

BE38AM20 was one of the experimen’al group subjects who did not pass

the tranafer retention test (TRT) and was therefore deemed not to have
acquired the organizer concept -~ an exception among the experimental
subjects (appendix E). He made a revealing comment: 'The actual ex-~
planation of price elasticity of demand only came after the simulation
was done, Thus we did not have much snowledge of it'. This accords
with his IRT result. In response to the question (T9): 'Was there any
link, that you were aware of, between the simulation game and the lec~
tures that followed on price elasticlity of demand?': he answered: 'Yes.
The problems encountered in the simulation seemed io be easier to
answer after the lectures that followed'. In an interview with the
evaluator he was then asked: 'Io you think the lectures should have
been before (instead of after, the simuiatien?‘ He responded: ’'Yes.
Becauge the simulation was about price elasticity of demand'. He had
first encountered the concept, but not understood it, in the reception
learning stage. He did not recognise it in the simulation material.
He felt he should have been gglglthe concept before the simulation:
'Student should be s 'pplied with a Little more information before
starting with the actual gane' (T3): and: 'It was not explained in any
detail. A Little more explanation was required' (T7). ™e dialogue
between E38AKH20 and the evaluator.in appsndix W confirms that he did
not learn the organizer concept through the discovery material of the

simulation, His post test answers (appendix A Part A) showed that he

B e oy i KR
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was not able to define elasticity or to distinguish between 'elastic!
demand and 'perfectly inelastic' demand. If he had atitended the
second performance of the simulation game he might have passed the TRT
along with all the other experimental subjects. {(Appendix E)

Mis poot test achievement score was equal to that of his matched-pair
mebe io the control group, which is as would be expected since neither
had the benef it of sequential transfer wvesulting from subsumptive
structuring of the learning material within the organizer concept.

{Appendix B)

L gontro) student C32EM13, who acted as lewder in the firm that ten-
dered the winning bid, said that 'The simulation resulted in under-

standing ol price elastinity of demand being a bit confused (T8). As

ror bz oexpectad from one who wag not exposed to the organizer material,
he nommented: "The lectires were moze affective, as the simulation
reme mainly taught me of monupolies and competition'. He indicated
thet he wae not aware of aiy link between the simulation and the
toetures that £foll..ed (19,. when he was then shown the organizer
@ater al that the 2xperimental subjlects wers exposed to, he said:

“Yemy then T see the link'. Nost revealing was his response to the
segstfan (T9)r ' IF yorr answered Yno", can you suggest any vay in

o lor otpe oimulat ion could be linked to the lectures on 'price elas-
‘ie ity of cemand' so as to make it easier to understand this concert?
reaponsa, before he had seen the organizer material, was: 'T
tuink maybe the Drawing of Curvea in the simulation game and more

wnf it {emphasis) on the methematical section'. Assuming that he did
not 'compare rotes' with the experimental students and see the organ-

iver materisl, it appears that he was able to transfer laterally the

consopla leayned by recertion to the simulated situation. He said

LA LT B
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was not able to ggiggg elast:cmty oxr to giggigggig_ between 'e“astlc'
demand and 'perfectly 1nelastlc' demand. If he had attended the
second performance of the simulation game he might have pagsed the‘TRﬂ
along with all the other experimental subjects. (Appendix E)

His post west achievement score was equal to that of his matched-pair
maté in the control group; which is as would be expscted since nei%he?
had. the benefit of sequential transfer zeéulting from subsumptive
g:racturing of the learning material within the organizer conoépt.

(Appendix E)

A cbnt“ol student 032EM13, who acted as leader in the firm that ten~

dere& the wlnnlns bhid, sald tham ‘The smmulatlon resulted in under-

standlng of price elasticity of demand belnp a blt confased (18). As
may be expected from one who was not exposed to the organizer mauerialf
he commented: ’”he lecturea were more effectiVé, as the simulation
game maznly taught me of monapolies and compet$t*on' He indicated
that he was not aware of any link between the SLmUlatlon and *he |
lectures that followed (T9,. ihen he was then shown tne‘organizer
material that the experimental subjects were exposed to, ‘he gaid:
'Yes, then I see the link’ Mot revealmn5~wns ‘his respcnse to. the
Aquéstion.¢r9)4 'If yon answerﬁd o', can you suggest anY vay in
whlch *he simulatlon ¢oul& he lxn&ed to the levuuras ofi price elas-
ticity of demand' B8O as to make it easxer to understand thas concept°'
His responge, before he had seen the organizer maxerlal was: I
think maybe the brawing of Cuxves\in the simulatlon'game and:more ‘
enficis \emphaSLs) on the mathematloal section’ . ASSﬁming that he did
not 'c0mpare notes' with the expavlmental atudents and see the OIgan=
izer matenlal, it appeara that he was able to uransfer laterally the .

concepts learned by recertion to the simulated situatlana Fe said
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that he had not seen the organizer material before, His answers to

Part & {appendix A) of the pre«post test show that whereas before he

had no knowledge of‘the‘concepﬁ, he did after the receptiop learnihg

stage havé at least a representational "knowledge". (See figure 4,

section 2.16, page 60)

Comparison of the responses of two experimental group students demon-

strates the meaninefwl and non-meaningful phenomena of discovery

learning. Experimental group student E31AF18 said that the simulat -

lon resulted in a very much better (appendix T, 8§, uncderstatding of

price elasticity of demand, She commented: 'I gained a better under-

standing of p. elasticity & demand'. This is borne out Ey her pre/
post testvanSWers. She said she was aware of a link between the sim~
ulation and the reception learning naterial' ”I.‘he relat ionship bet.
demand &‘supply‘was‘evident in the game & in lectures'. AS‘;Q the
case of stﬁdent E30EF1E, below, she pésséd the TKT. They differ in

that she appeaﬁs to have acquired a meaningful knowledge of the orgarn-

dzer conoept. "~ This was not the case with student E30EF18. A re-exam~
» inat;on of the TRT of mBOEF18 appendix ’ shows that she was glvnn

‘the benefit Of the daubt»of an ambiguous answer, as indicated by the

marker' s questiun‘mark. On reconsideration of her answer it aprears

'that she ﬁld ot understand the contradmctory use she made of the

equation B =0, (Apnandlx x} &he gection of the ourve 1ndxcatéd as
E > 1 and marked cmrwpct also, is actually notvcorwéct. She did not

in fact pass the TRF  ‘he commenied that the s¢mulation resulted in

somewhét(better (ap, .x T, 8) understanding of the concept. This is

belied by her achievement pogt~ score which was 2 less than {or prac-

tically equal to) the PrBSCQre' n Jart 4 of the nre/pOSt test (a,p-~

pendix A), she advanced from nought to the full 12 marks allocated to

this section. It seems, non-meaningful learning is a possible explan~

e it vt e a1
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ation for these results. Her comment that: 'I‘understand a little

~ more about the changes in prices and demand and what causes this', is

not manifest of an understanding of the concept of elasticity. She
said that she was aware of a link between the simulation game and the
lectures, but when asked to specify what this link was, she gave the

gomewhat contradictory answer: 'This was actually explained more

clearly in the lectures’. It is reasonable to assume that her repres-

entations of the organizexr concept were non-meaningful outcomes of

rote learning, in view of her lack of gain in achievement of the sub-
sumpti#ely organized éoﬁcépts‘of the reception‘iéarning material.
Non~meaningful learning‘of the organizer éoncépﬁ is not surprising in
view Qf.her aﬁsenae from an introductory lecture given prior to the
siﬁulaticn to acquaint the students with the términolggy they would

encounter in the simulation. {Organizer - appendix I. Absences - V.)

A comparison of the responses of two ﬁbntroi_group students, C29EMI9

and C14AP18, suggests‘that’vertiaal tranafer of learning‘occuried

in the case of certain students. It may explain why some of the

control group students e ‘without the benafit of'the‘advance‘organ- '

izer - were able to achieve relatively large gains in learning the
reception material. (Appendix B) As in the case of C32EM19 discussed
ahove, these students it appeaxs were‘aﬁle to organize the subsumer

concept from the subsumptive concepts of the reception material, by

their own p:oce$ses of generalization and abstraction. They were able,

< thelr résponses suggest, to organize cognitive structures with the aid

of their enactive experience of the simulated market situation. Their

léarning76f_the reception material could therefore have héeh‘at the
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higher levels of 'application',"analysis' and ‘synﬁhesis' (see figure

4 in section 2.16), tlat is abo&e‘and including‘the 'dompiehenSion'
ie&el‘of re?eption learning. The possibiliiy appears to exisf‘that a
simulat ion géme per ge, without fhe organizer material, may also be
effective for some students, in facilitating lateral as well as vertical

transfer of learning. IV so, these variables were not eliminated from

~the research design.

Student C29EM139 responded (to appendix T item 8) that the simmlation

resulted in understanding of price elasticity of demand very much better.

‘C14AF18, ort the contrary was very confused, but said: 'this problem was

resolved when rapeating the simulation gawrz'. she added: 'Wiéh regard

to the first simulation game I van say I was totally confused in undex-

standing "price glasticity of demand”.' Student C24E:19, after the

repeat of the simulation ﬁaim} 'The garte not only showed what it (elas-~ .

-

ticity) was bﬁt also ghowed exactly whét‘i£~meant‘for the'entxepreneur*
These comments were made by control studerts after the intervention of
thebreception learningrmaiérial. Zoth students had not passed the TRT,
yet they sgaid ihéﬁ they‘ﬁad since become aware of a iink between‘the

discovery and‘rece?tion stages of the learning programme. Ehe (C14A§j&)

‘said, indicative of meaningful leawrning, that; 'Soth 3he simulati@ﬁ

game and the lecturss stressed on the idea of measuring the degree of

- responsiveness or sensitivity of consumers to a change in price of a

product's and he (C29E:19) said: ‘Phe lectures which followed made

‘expository learning easier becauss the game, which involved heuristic

learming, was the exact same thing'. (suestioned about his use of the

words‘"expaéitory" and "heuristic", he said that
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‘he had spent a year at the Rand College of Education before enrolling

at the University). They both achieved gains in the post test on

their presccres‘(appendix E), Asked when she associated the word
elasticity' with thé concept, ﬁ14AF18 said: 'In the sécond simulation'.
Asked’nhere she had encountersd the the word 'elasticity' in its
economic sensz, sinée 1t was neb ineluded in the econtrol groﬁp“s gim~
‘ulation 1earniﬁg material (anpendices X and L), she replied that she
remembered it from the pre~test (apperdix A). Asked whethér she knew

the economic meening of the word at‘fhe time of the pre-~test, éhe

answered: 'No,' This was conf lrmed by the totally in¢orrecﬁ responses

she gave in the‘pre~teSt (aépendix 4 Part 4). ‘“heress in the pdat test
she csuld ggﬁiggythe térm and had partial stccess in explaining the o ;
difference beﬁwean demand that isyﬁelastic"and,demand that is 'per- | 4
fectly ipelastic‘ to price chahges (she was hampered by pbor expresQ‘
sion in English). Student‘d29ﬂm1§’was‘able to define and:to pxulain ‘l ;‘: o 1

the coacept in the post-tegt whereas in the préatest ne scored nought

on these questions. The same pattern of events was demonstrated heve
as with control student (328N mentioned earlier. In the absence of

sequential transfer trrough orsaniszed (ir advance) subsumptive struc-

turing of the learning programme , vertical and letersl transfer of L .

learning, it appears, between the simulation experience and the later

reception learning occurred.:

6.3.5 Attendance by students.

Mahy of the students wers fairly fréquently‘abaent from lectures as
éppendiva shows. Others who were assiduous in body‘weré not mantaliy-

attentative to the learning programme. See appendix U, lines 15 to 33 e
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and 349 to 352. 'Student C295M19 commented: 'The people in some of the
groups téndéred (sic)lto 1eavé the work to one oxr two people in ihé |
"g:oﬁps and,jﬁst é¢cep£ed whatéver‘the grdup donet. 25AM19 said:"In

my group, I found that while i understood the game, my partnérs had no
idea of what was going on. Also they seemed to be disinterestéd.'

Some of the firms‘did operate as entlties. 3575M18 commented: 'Every
individual had a‘different opinion, this made the game more interest-
ing in deciding the bmd working tbgether we 1earned from each other';
m31AF18 said of worklng in firms: 'It promoted group co—operatlon" and
E228F19 said. tBecause in business usually unie does not make deciSLons

alone, but with other members of the firm',

Fbllowing below are a representative selection of responses to the

questioni' _ - {(Aprendix T, 17)

"Only one student was absent when the posttest was written, whereas at
thaklectures nefore and after the simulation and for both simulations,
several students did not tresent themselves. To what do you attribute

the better natendance far the posttea*”"

EETAF1E* ’I don'+ know maybe they were EORnD’ B22EF19: 'Obviously |
they un&eraﬁood it & di&nﬁt want Lo Waste time doing sxmulatlons again

- etes ?hey duet came ta ﬁribe the tegt!. E12AM19‘ It bexng part of
the year mark' C2IENM19: 'Tha fact tnat it waa for maxks Wthh affec-
ted your yeaxr mark (ire. the post tesﬁ)?.“02§AMj9: 'To the mere fact
thax they felt‘they had,to attend and write the posﬁtest' E8EF19‘ fI
thlﬁk maybe the sﬁadenta wanted %o see if they really know what is go~

ving ‘on or not'. C1HAM24. ' People are un&ex the xnfluence ﬁhau 1e¢tures

do not have any meortance’

e AR
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6.3.6 Conclusion

This.evaiuétibn haé thrown light on possible reasons why the exjerimQ-
en£ gave inconclusive results. Theﬁe are§ non-attendance and non-
participation by some students: cqllusion‘éossibly between ostensibly
competing experimental and. con£r01 subjects; transfer of learning

other than by sequential‘transferlcf'ﬁhe organizer structure;‘and

English langﬁaga deficiencieﬂ‘which im?ededAstudénts' ability ﬁo

express themselves,

The pair-matehing and random al.iocat ion of subjects to conirol and
and experimental‘graups*wculd tend to ensure thai thesé variables

- appiied ggggllx %o the experimental and control groups. This ﬁendénaz
would have thé‘effact of 5Lunting the efficlency 6£ the research .
desigh by reducing the experimental variable‘in favour of the nul
hypothesis that théxa ara‘né differences between the two FTOUPS,

With beitter control of the variables identified by the illuminative

evaluation, there remairs the possibility that the nul hypothesis may

he rejecsted.

SR

S, |

k » : b « ' i SRR | : w
There wag evidence of sequential transfer of learning from the J

organizer concept to the learning of reception material, but not at a o

sufficiently hizh level of statistical significance, to be sure that . s i

student achievement gains were not possibly due to other causes.
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TEST: Elasticity of Demand SPUDENI: R ‘ DATE: . f\ 

Please record your date of bixth 19 .3 and whether male oxr female.
PART A (Answer both'queétions {1 the spaces provided below)
1  Write a paragraph (not more than 6 lines) explaining what the word

"elasticity' megans in the context of markei demand.

2 = State briefly (not more than 12 lines) the essential déifference

between demand that is 'elastic' and demand that is perfectly

i o A

tinglastic'.

N

§
Note well:  Part A of this test will be taken-in ten minutes after the
‘ commencement of the teat, Go on tu Part B with9U$ deiay"v,,

g

w :
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Appendix A

TEST: Elasticity of Demand STUDENT: | . DaE:

ggggmg_ Multiple Choice Teﬁt‘ Instructiornsa: Each\dueétion has only one

correct answexr. Indicate the correct answera by circling one of the letters
A, By C, D.or B for each question. Mark your answers on the questioh,paper.
Incorrect responses will be penalized by a mark of 31. Bach correct ahswer

will be aw%rded 4 marks. If you are not suré‘of‘an ansﬁer, leave it blank.
Figure 1‘Showa a demand curve.

‘d}
Price

Demand

v

0 : Quantity

1 The conditions represented in‘figure‘ﬁ are those‘in which

A elasticity of demand cannot be evaluate&.
| B elaaticlty of demand is un*tary | ‘
c .elasticity of deman& 15 perfectly elaatic. ”
demand is (perfect]y ‘inela:‘st'ic. |

‘B aemand'is‘fairly glastic.

2 The elasticity of the demand curve in figure 1 () has a value of
A p=1

B 0<p<i

C 1<y5<o0

D pm0

B 9= 50

i
A
1
H
!
E : l
1’,&1
|
\
-
4
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Table I ’ Change ince» Quantity

A

5 o W >

e’

‘fromé 50c 300
to: 45¢ 500

In table I, the change in quantity is

60%
40%
66,6
11,1»%
0%

In table I, the change in price is

¢!
40%
66,63
11,1%
10%

v Taﬁié 11 Price per unit o Quantity demanded

%e L 280
e 200
S¢ o 100

The amounts in table IT are from a’demand schedule.

When price inéfaasés frqﬁvAc to‘Sc élasticity‘of~demand measures

2,0
s
10

0,75

o3 5

“*ﬂt
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Where a demand condition is perfectly elastic, its value is

infinity. ‘

greater than one but less than infinity.
equal to cne.

less than one;

Z8XLOw

The demand for products that are Kablt-forming such as tobacco and

liquor is likely to be
infinitely elastiec.
relatively elastic.

of unitary elasticity.

Crelatively inelastic.

‘absolutely inelastic.

The prics per unit of a good at a certain time

is 10¢ when,a fall in

price of ic occurs. As a result of this price changs, demand for the

gooa.incfeases by 29 percent. Hence it may be

‘gdoa:

It ia inelastic.

It is very elastic.

Tt is infinitely elastic.

‘Itthgﬁ uﬁitary élésﬁicit?;

None of the aboVe\(ABGD) is £rua,

said of demand for the
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Appendix A

g nh givén‘relative change in price causes quantity demanded to change

by the same relative amount®. This statement describes

A perfect élésticity.-

"B pexfect inelasticity.

Q

vnitary elasticity.

relative Lnel@stiaity.

Mg

none of tgeme (AECD).

Eigure 2 shows a demand curve
?ride $
L~

| Bl ; ‘NE"“§~MN;, Demand

o " quant 1ty

¥

10 The numerical measure of elasticity of the price change from O4 to OB

represented in figure 2 is

B w1
0‘4‘:‘:‘93‘:1
1<n <00
=0

D =00
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Appendix A

If in time of drought and severe shortage‘of water, the authoﬁitiés
expect considerable relative reduction in water consumption as a
resuli of a moderate relative increase in the water tariff, there is
an implicit assumption that the demand for water is

perfectly inelastic.

- wery elastic.

fairly inelastic.

~perfectly elastic.

none of these (AECD).

If in time of drdught‘an&’savé:e shéitage 6f vatér, the aﬁthorities
considexr it necessary to double on‘evéh trebie the rates chargei‘for
water, simply to achieve a ﬁélatively alight reduction in total
consumption, sn assumption is thereby implied that the demand for

watex is .

periectly inelastic. .
fairly elastic.
‘véry‘ineIAStic. ‘
perfectly elastic.

none of these (AECD)aA

Which of the following atatements is not true?

, Elasticity of demand is impor%ant to the supplier because of the

”vway' it a.i'fecta sa.les.

The quantities of -1 gmod that a firm ahould plan to produce, oon=
sidering price changes, are affected by the elasticlty of &emand

for those gooda

‘The gross income of 4 firm depends on tha value of 1ts sales turnover¢

GrOSB gales income iz equal to the price ver Unxt gold multiplied Yy
the number of un;ts sold at that price :

The revenue from salas of an individual who is no% A monopol;st,

18 always equal to the total consumer expenditure in the market.

b
i
4

¥

I ek, e :‘;
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Appendix A : ;vgl .Qj
14 "Where elasticity of demand is greater than one: a fall in price will <‘ f

‘ (a)_ total expenditure; and a rise in price will (b)) it

4 (a) increase (b) decrease

B (a) increase (b) increase : : ' o ' égy -
4 ¢ (a) decrease (b) increase v
i "D (a) decrease (b) decrease
‘,fé el E '(a),eqtalize‘ (b) equalize
f. 15 Demand for very expensive (highly priced) motor cars tends to be ; !

*7§ ' ,*“gaz elastic than théﬁ‘of popular models. In the former case )
;. o | élasficity would, tend to‘be‘__jp}  one; and in the latter case

. (e) one.

4 ‘(3) more  (b) greater than  (¢) less than

B (a) less (b) greater than (c) less than

¢ (a) more (b) less than (c) greater than

kil | D (a) less (b) less than  (c) also less than ‘ S , ) | :

. QQf S E  (a) less (b) leés than - (c) greater than

16 One would expect the demand from business people for telephones to be

elastic aS‘compaxe& with the‘majorityzof‘hdusehoids in a S | ‘;fQ‘ )

 country like South Africa.

A  ‘extrehe1y
B".ﬁoré

: 0 equally = vl‘ o ",‘ : ;“ s A R o |

f D less o s e T e e e e
' E  unitarily ’.




‘s Appendix‘A v
‘? 17 nIt‘is usually ggreed that‘the demand for a good l;ke salt is _ (a)
s affected by a change in price, On the other hand, changes in the : s
prices of goods like colour television sets or foreign holidays ‘ § 5
(®) influence on the demand for them." : ‘ G
[:, A (a) very much (b) do not exert a considerable
3  (a) not very much (b do exsrt a considerable
| ¢ (a) not at all (b) also do not exert any e o
D (a) very much (b) do alsoc exert a considerable
.+ B (a) not vexy mich (b) exert an equally small
EO Figure 3(a) ‘ o Figure 3(b)
~ Price 22“ N | Price 2] D LRy
15 D 15+ 5 H
10+ D ‘ 104 + .
i o A Ay : [0 . ; y
jj o 2 4 & 8 10 0 T3 TSR *
o Quantity N Quant ity S |

. ‘ i o

J ‘ g i
“ 18  Compare figures 3(a) and 3(b); and select the statement that is true. ":.‘(
A Total expenditure at each point D in 3(a) and 3(b) is less than at i '

: the\iﬁspecti&e point‘D. on the same curve L :

. 8 - , ! g
B Total expenditure at D, in 3(b) 1is greater than at D, in 3(a) k {
¢ Tdtéi ex@endiﬁure’atﬂeach po;nt D and,D in 3(&) and 3(1) is the same.i :'“‘ F 

 ‘ D Tétal‘expén&itﬁre a{‘poinb D in S(b) is greater ‘than at point D in : !
3(a)- S |
E  Motal expenditure at D, in'B(a) is greater than at D, in 3(b). , é
&
% p.’ ‘m‘
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19 Assuming in each of the following cases a reduction in price:

(a) Wnenever numerical elasticity of demand for s commodity is greater £
than one, the price change will __ (a)  total expenditure on that com-
modlty. (b) Whenever elasticity is less than one the price reduction
il will _ (b)  total expendifure on it. (c) Vhenever the elasticity
;”f value is pnltagx, a prlce,fall w;ll Sc} the total expenditure.
S ‘ '
S <
A A (a) increase (b) increase (¢) not change
f1§‘ B (a) reduce | . (b) not change {(c) increase
i ¢ (a) increase (b) reduce (¢) not change
% D (a) reduce ~ (b) reduce (¢) increase
; E  {(a) not change - (b) increase : (¢c) meduce T [ R
Pigure 4
T ‘ ‘ Figure 4 shows hypothetical demand
Price Demand for ¢urves for cotton in two different
| £/kg. Cotton markets.
’ in India
i Demand for |
Cotton in . :
Bngland & = 0,9 ’ I
o Quantity
Lk Ny,
3 20 With reference to the demand curves shown in figure 4, which of the o 3fi‘ 1
folldwiug stagements is txue? 5 ]

A The demand for cotton in India is muah more sensitive to price than i
-+ the very inelastic demand for cotton in Englan& o v S ‘ !

B The price of cotton in England {s much more sensltive to quantity
, demanded thatt the very elastic demand for cotton. in India.

0 The quantmty of cotton demanded in India is much less senSLtive to
price than the very elastic demand for cottén in England¢

y D The demand for cotton in India is much more sensitive to price than
G ' the near unitary elasticlty of the demand. for cotton in hngland‘

B The demand for cotton in England 18 much more sensitive to prlce
“than the inelastic demand for cotton in India.




Appendix B b
STUDENT VARIABLES FOR MATCHING OF- PAIRS ‘ s |
Student Achievement Mental Alexrt-  Abstract Reas~  Sex Aze
number  prescore ness stanine oning stanire
| | , ¥ ¥ H
1 30 3 (3 1 (26) female 36 f
g 2 R2 4 48) 5 é.’)o} male .20 e g
g 3 22 5 (41) 5 (30) male 20
j 4 42 2 (38) 5 550) male 20
p) 28 2 ' (34) 4  (46)  female 20
6 32 1 (32) 5 (50)  female 19
T 23 4 é45> b (55)  male 20
‘ 8 36 4 (47 & (55) female 19
: 9 61 2 (70) 5 (12) male 26
- 190 37 7 (80) 8  (65) female 79
L 11 .28 1 §§3J 2 (36) female 18
f 12 35 2 (34 1 (31)  male 19
13 37 1 Q@ 4 (43) male 18&
14 39 5 (41) 3 541) female 20 e
15 24 5 \48) 3 {38) male 19 | o ’
16 14 4 (43) 4 (458) female 21 T e
17 41 1427) 4 é43) ~female 18
18 28 4 (43) 6 55) male 24
19 28 4 (44 9 (81) female 19
20 41 1 {22y 2 §35) female 18 i ‘
21 17 4 (43 5 52) female 19 s )
22 . 66 3. L40y 3 (40) female 19 L '
23 43 5 (41} 3 (41) male 20 T
24 44 2 (36) 4 (43) femazle 20 o o f
25 64 5 (59) 7  (61) male 19 e ‘
26 58 2 (36; 7 (58) female 20 o =
27 33 1 {2y 3 (38)  female 19 |
28 22 3 (40) &6 (55) male 19
29 A4 S2 (34, 5  (50)  male 19 | 6 \
30 41 2 (36) 3 (38)  female 18 o M
31 45 2 (34 4 - (46)  female 18 g N o
- 32 53 3 (38) 4 (44) male 19 I b
33 a8 4. (43) 5  (48) female 19 }
34 42 4 (48 5 'E4e) male 19
35 44 5 (50) 7 (81) femals 19
34 50 4 (43) 5 (52) male 19
3T 41 3 {40, 7 (58) “male - 18
38 30 A4 (43 4 (44) male 20
Notessy 1  Variables that are unmatched and sliminated Have been
underlined. | ‘ |
2 Student number 28 has been eliminated because there
was an odd number of male students (aftex note 1 above). - ;

3 Standard scores are shown in brackets next to staninesm. -

4 Ages are shown correct to the nearest year.




© Appendix C B b
ALLCOAPION OF MATCHED PATRS TO EXPRRINMENTAL AND CONTROL GROUPS

o MENDAL ABSTRACT , ,
"PAJR SEX STUDENT FPRESCORE ALERTNESS REASONING  AGE PIRM ‘
‘ a% a b . . a v a b 2 ! a ) a. v

+

i b 22 66 3 5 19 8
M2 64 5 T 19 " 9

5 P26  m 2 7 20 1

Mo 13 5T 1 4 1m0

o M3 553 4 19 3 S
Mo 36 50 4 5 19 4 I

FM 48 2z 4 - 4q8 12
M 29 44 2 5 9 B

i i g P 3B 4 5 e 19 6
o | P2 44 2 3 20 5

o M 34 42‘ 4 R 19 (o | LB ]
’ M3 o4 3 1 |10 EESEs Vf'f
S ‘ Iy 4 e 2 B 1 | ks

e P41 8 SR 18 8 S o

e

P14 33 18 9

i ‘ o, R0 3T - 19

u 12 % 2 1194
Fooo27 3007 g g ot :

woom o0 g T 4 T T

i 18 w4 6 2 1.
Fo3% %/ 4 5 196

P s 12 w1

% 15 24 5 3 19 1
BT 7 w3 T g4 6 20 12

G g 2 4 5 20 4
G Gagia P2 414 5 19 12
- R R 4 4 R R 9 ‘
b e W EE BE
X Mo 22 ‘,3 R
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Appendix D

SINULATION GAME ~ ALLOCATION OF STUDENDS TO EXPERIMENIAL AsD _
CONTROL GROUPS; AND TO SIMULATED 'FIRMS' FOR COMPETINIVE BIDDING . bl

TREBIDIZS ISLAND: The Economics of Monopoly Management
X ; . ; & :

TIRM _ CONT'ROL GROUP FIRM _EXPERIMENTAL GROUP | R
Student  Palr Student | Pair | ' Rl |
2 13
4
38
4 36
12
2‘
6 35
: 5
33
8 17

22
8

1 26
: 18
28

i 3 32
o o s 27
29

5 24
&

3‘

T 34
11
‘ 15
. | 9 25
a i 14
| 16

P
S g

HeE . gRo

L Bz g

(3-8 S

10 30
37

O H >
CoN

12 34 D
; 7 0 y
21 Q

1110
" - 20
S | g = 23

e 3 Ble gL

 REPRESENPATIVES | | o W |

S ;' ‘ e 19 = investbrs,rEpresentative S L _‘ bf
: ’ ‘ ‘1 Homeowners representative i

9 . il EusineSSes‘representamve

“ 0 pNotes: 1 Student numbered 28, in fizm 1, marked X, is not matched.

2 Students numbered: 19, 1 and 9, ere not matched.
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RESULDS OF TRANSFER RETENIION TEST (TRT) AND PRE-POST SCORE GAINS

EXPERTMENPAL GROUP  Simulation Simulation Pre-  Post-

S S DT

SV,

Firm Student Pair First TRT Second TRT score score Gain
¢ Y 2 13 B present f preSent’p 5T 65 8
o 4 F » £ S 42 43 1
3L "o« absent f* 30 56 26%
4 36 C  present f piesent'p‘ 50 54‘ 4
12 K i £ Lot ol 35 71 36 -
2 P noof nof 22 48 26x
& 35 B preﬁent f pﬁesenﬁ'p 44 - 81 37
5 N " £ "oop 28 55 27
33N noof W p 28 % 8
8 17 H = present £ present £/p 41 35 -6
22 4 wo nop  &A  100 34
8 J R nop 36 64 28
10 30 z preseht f  present y : 41 39 -2
‘ 37 G " £ " f* 41 38~ 3%
42 31 D present £ present p 45 87 42 -
‘ 1 Q T ".oo.p 23 65 - 42
21 Q noo g RS IR N 56 39
CONPROL GROUP ~ Simulation Simulation Pre- Post-
FPirm Student Pair First TRD Second TRT score score Gain
1 26 B present f present £ - 58 56 -2
18 M " T " £ 28 69 41
| 28 %X Wt nooof 22 d5 = 23
3 3 ¢ opresent £ present £ 55  B1 28
27 " I " £ 33 42 9
| 29 p o £ noof 44 BB 42 %
5 24 ‘B present £ present f 28 43 =1 :
o ' 6 ¢ oo £ f 32 56 24x 3
> pr M £ nef 22 93 Ti* o
T 34 G*  absent f  present p 42 67 - 25% |
‘ 11 N present f “ £ 28 20 -8 ,
15 0 nop o £ 24 49 25 (
9 85 A present £ present £ 64 77T 13
14 @ v g owop 39 51 12
| 16 Q- oo f Woinieof 14 36 22
11 10 J  present f  present £ 37 95  59
; 20 ji4 A £ ,‘n Lf ' 41 3 30 «14
2% P absent £ " £ 4% 35 -8

% Pairs rejected - experimental subject failed (£) the TRT;
subject number 28 (X) being an extranumerary unmatched male.

and




APPENDIX F
SCHEDULE OF THE HESEARCH PROURAMAE

1983 : ’ ‘Appendix
April 19 Tuesday  9:%0 a.m. Preﬁestg A é.nd B
21 Thursday 3:30 p.m.) Preparatory
22 Friday 11:40 a.m.)
26 Tuesday 9:30 a.m.) |
28 Thursday 3:30 p.m. Introduction and prepar-
ety - ation for the simulation. Dand M = e

lectures. G and H

s 29 Friday 11:40 a.m. Discovery learning, the I JKLM
PR . first gimulation. " NO&P
Questionnaire. ./

v May 3 Tuesday ~ 9:30 a.m.  Transfer retention test. R

S ‘ o Thursday 3:30 p.m. Discovery learning, the IJXLM | _ |
ﬁ{ﬂ : ‘ ‘ S ~ second simulation. NO&P ‘ ; S > ﬁ
| 6 Friday 11:40 a.m. ‘Quest:i‘.onnairea ‘ q e ,

o
Ln

10 Tuésday 9:30 a.m. Transfer réten-tion‘test.‘ "R
12 Thursday (Asaénsion Day - public holiday)
_ 13 Fr‘iday‘ 11:40 a.m. (Other work) ‘
: e 17 Tuesday  9:30 |
| 19 Thursday 3:30 p.m.) ticn learming is presented. i S ‘ | ‘
20 Friday 11:40 a.m.). R | | e
24 Tuesday 9:30 a.m. Post test.  AadE i
| N . Questiommaire. T | .
26 Thursday 3:30 p.m.) o 5 | S
o 27 Friday 11140 a.p,) (Othezwozk) s e e
e St 30 Tussday  (Republic Day - public holiday) =~ ol
o  June - 2 Thursday 3:30 p.m. (Otherwerk) oo bk
. % . 3 Friday 11:40 a.m, Discussion for evaluation. T and U o

a.m. v Yoy Lo .
a.m.) Lecture material for recep-

W’ wa e
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